IT is exactly a hundred years since W. J. Little performed the first tenotomy in London, and thereby began a new way of treating deformity, a way that led by slow steps to the emergence in this country of orthopaedic surgery as we now know it. Little, at the age of 2 years, fell a victim to infantile paralysis which left him with a fixed talipes equino-varus deformity. Later in life he was a student at the London Hospital, and during this period he sought treatment for his disability, but no one would undertake it. The surgical attack on deformity had already been attempted here and there, but invariably disaster, through suppuration, was a melancholy reward. But in 1834 Little read that Stromeyer at Hanover had obtained some success in the treatment of club-foot by the subcutaneous cutting of tendons with a small narrow-bladed knife introduced through a tiny stab wound of the skin. The following year he was at Hanover submitting his deformed foot to the operation, and the measure of improvement was enough to convince him of the real worth of tenotomy for the cure of deformities. Little learned the technique of the procedure and was allowed to operate himself upon several patients in Germany before he came home.
of the Human Frame". These subsequently appeared as a book and amongst other matter he described an hitherto unrecognized malady to which Duchenne twelve years later gave the name of " pseudo-hypertrophic paralysis". In 1861 he read before the Obstetrical Society of London his well-known paper on infantile spastic paraplegia, based on an experience of 63 cases. The malady afterwards became known as " Little's disease ". All his writings bear testimony to his greatness as a clinician. But the significance of W. J. Little lies in the fact that it was he who first drew attention to the need for a systematic attack by surgery on the problem of crippling disabilities, and he even went so far as to found a hospital for their study and cure. For a time there were signs of much enthusiasm in relation to the prospect of the prevention and correction of deformity. But experience of subcutaneous surgery gradually revealed its limitations and that in its application a careful choice of the right type of deformity was important. Even after tenotomy frequent manipulation and the wearing of an apparatus were needed to obtain correction. And for the next forty years tenotomy, manipulation, and appliance constituted the tripod of orthopaedic treatment; there was none else. But it must be confessed that operative surgery in general was hardly more exalted, for operations of emergency, such as amputations and abscess drainage, made up the greatest part of the work of the operating surgeon. That fertile field, the abdomen, was untouched, and in the case of a compound fracture the scales were heavily weighted on the side of the loss of life or limb.
The Introduction of Anaesthesia and Antiseptic Surgery
No progress was possible in surgery until an operation became safe and painless. Both these conditions were fulfilled within twenty years of each other, but it is indeed surprising that-although Sir Humphry Davy, the true discoverer of anaesthetics, as early as 1800 produced complete experimental evidence of the power of nitrous oxide to induce safe anaesthesia it was not until 1846 that Robert Liston at University College Hospital performed the first operation in these islands under an anaesthetic, but using ether. It is something of a tribute to Davy's discovery that over 130 years later nitrous oxide should still be regarded as the safest general aneesthetic and be the most highly favoured. Following on the employment of anaesthesia in surgery came Pasteur's announcement of a germ origin for disease. This teaching revolutionized the whole of medicine, and led in 1864 to the introduction of antiseptics, whereby Joseph Lister made surgery safe. Anmesthesia and antiseptics opened the floodgates to a sea of progress in surgery; and the tide soon reached the channel of orthopaedic surgery. Perhaps William Adams, of the National Orthopaedic Hospital, was the first to go forward by shifting the attack on deformity from the soft tissues to the bone structures. In 1871 he performed a subtrochanteric osteotomy for flexion and adduction deformity of the hip, due to ankylosis. He was closely followed by Lister's two pupils, Thomas Annandale of Edinburgh, and William MacEwan of Glasgow. Annandale extended osteotomy to the cure of genu valgum, and the same surgeon in 1879 successfully removed a loose cartilage from the kneejoint, under antiseptic precautions. During the next decade the complete technique of this last operation was evolved by Herbert Allingham and others. And as the surgery of the knee-joint had been worked out in this country, this articular region remained a peculiar British territory for several years. But in the seventies no one played a greater part than MacEwan in establishing osteotomy as a settled surgical procedure. Trained early in the principles of antisepsis, he proceeded to the cure of the rachitic cripples of Glasgow by osteotomy. At this period too he began his experimental researches on bone growth and the function of the periosteum. The knowledge gained with dogs in the laboratory led him on to aid in the regeneration of bone in man. And in 1880 he watched, in a child, the regrowth of a humerus destroyed through osteomyelitis, after he had sewn bone chips in the bed of the bone. This 20 3 Section of Orthopcedics 21 operation of MacEwan's is of fundamental importance in bone surgery, for it was the first successful deliberately-planned bone graft operation ever performed.
The Principle of Complete Rest in the Treatment of Diseased and Injured Bones and Joints Working in another field at this time there was a surgeon of an entirely different type. From Liverpool, Hugh Owen Thomas was protesting against the prevailing ideas in the treatment of diseased joints, fractures, and paralytic deformitries. He was greatly influenced by the teaching of John Hilton in his lectures on " Rest and Pain " delivered at the Royal College of Surgeons in 1862. In the treatment of inflamed and injured tissues the governing principle for Thomas was the securing of complete rest and to attain this ideal he strove for years, aided by his inventive genius. With his own hands he forged his appliances, improving and discarding models as experience dictated, until at last he evolved the now famous hip and knee splints so amazingly simple in design that they could be made, as he intended they should, by any village smith and saddler. But it is a great error to tbink of Thomas only as an inventor of splints; indeed he never ceased to protest against such an estimate of his work. He was an original thinker in surgery and his appliances were the outcome of much probing of the problem of disease and deformity and of the laws governing restoration of function. The patience shown in checking results before proclaiming his principles of treatment were well indicated by the fact that he had tried his methods out on over a thousand patients before he published his first book in 1875 on " Diseases of the Hip, Knee, and Ankle Joints ". In this work the now-famous hip and knee splints were described and illustrated for the first time. And in diseases of joints, fractures, and early paralysis, Thomas maintained that it was all-important to have what he called enforced, uninterrupted, and prolonged rest, and his splints if properly applied, would secure this. In the treatment of infantile paralysis he again insisted on this, but coupled with relaxation of the paralysed muscles; an example of this principle in practice is his cock-up splint for drop-wrist. There were many other devices which he introduced, such as the wrench, the cuff and collar, damming and percussing for un-united fractures, and his clinical test for the degree of hip flexion in ankylosis. But his wider fame rests largely on his lower-limb splint or bed caliper. In his fracture work Thomas laid great emphasis on the attainment of proper alignment of the fragments. It was the only sure course for a good functional result, and this clinical advice was of first-rate value in the days before X-rays. Alignment having been obtained, rest for the fragments was essential until firm union had taken place. Thomas himself, in fractures of the lower limb, retained this alignment and secured this rest by means of his now world-famous lower-limb splint consisting of the thigh ring and two parallel bars joined below the foot. He had been treating his lower-limb fractures in this way since the early seventies, but it took forty years and a world war to convince the profession of its value in fracture work. If Hugh Owen Thomas had this splint alone to his credit he would have deserved well of humanity, for the number of limbs it saved and the suffering it alleviated during the Great War were beyond reckoning.
The Emergence of the Orthopaedic Scientific Society
In the main the teaching of Thomas was confined to the non-operative side of orthopaedic surgery, for Listerian principles hardly affected him. But the introduction of antiseptics had a quickening influence on the younger men, and this was shown by a desire of surgeons, interested in orthopoedic surgery, to meet and discuss its problems. At the annual meeting of the British Miedical Association in Bristol, 1894, an informal meeting w-as held with the object of founding an orthop2edic society, and on November 3 in the same year the British Orthopeadic Society was formed, the avowed object of which was the advancement of orthopoedic surgery. Forty members were enrolled.
Three meetings a year were held; the first took place on January 31, 1895, at the Royal Medico-Chirurgical Society's rooms, Hanover Square, London. Amongst the many papers discussed at its meetings one is of particular interest in view of the discussions on club-foot lately held in Belfast. At Liverpool over forty-two years ago Robert Jones opened a discussion on the treatment of intractable talipes equino-varus. He had given up tarsectomy and came down strongly on the side of manual reduction or the use of the Thomas wrench, with the application of the club-foot shoe. To prove the success of the method, he demonstrated before the Society several patients, with photographs. Some of you will remember his saying what were his tests of cure, and you will be reminded of them again by this quotation from his paper of 1895:-" The foot is not cured until the patient can voluntarily place it in the position of valgus, and he should not be allowed to walk until the foot is so far recovered that each step he takes tends to improve the position of the foot; in other words until the act of walking becomes a beneficial factor in the correction of the deformity. It is impossible to lay too much stress upon the influence of the over-stretched muscles on the convex side of the deformity in the maintenance of the deformity, or its recurrence." Among other papers there was one by A. H. Tubby on tendon repair, based on animal and histological research, and another by the same surgeon advocated Paci's manipulative reduction for congenital dislocation of the hip. But in spite of its stimulating discussions, the British Orthopaedic Society only lasted a few years. Three slender volumes of its transactions were published, and the very last paper contributed was one on tendon transplantation, by Openshaw. The Society, however, had served a useful purpose, for it had brought together even for only a few years, the men who were interested in orthopaedic surgery, and the memory of this co-ordinated effort lingered. They were the same men who came together again fourteen years later, to form in more favourable circumstances this Section of the Royal Society of Medicine. But in the very first year that the British Orthopaedic Society started its discussions an event of capital importance occurred, and one full of meaning for orthopaedic surgery in particular. In December 1895 Rontgen disclosed to an astonished world his 'discovery of the X-ray. And thus suddenly to surgery was given the means of knowing the pathology of the living bone and joint afflicted by disease or injury. And so the nineteenth century ended, a century with three phenomenal discoveries of farreaching importance in medicine; anaesthesia at the beginning, the germ theory of disease and its expression by antisepsis, in the middle decades and X-rays at the close.
Hospital Reconstruction and the Emergence of the Country Hospital The early years of the new century were much occupied with hospital organization. In 1900 Dame Agnes Hunt began to establish a surgical home at Baschurch and in 1904 she was able to persuade Robert Jones to visit and operate there. Gradually the home developed into an open-air orthopaedic hospital, the first of its kind in this country, and to its visiting surgical staff were added former pupils of its chief surgeon. The hospital was transferred to Oswestry in 1921 and was subsequently renamed "The Robert Jones and Agnes Hunt Hospital". It has done a pioneer work in providing a model for other country hospitals both in regard to open-air treatment, the organization of out-patient clinics, and vocational training. In 1908 the Lord Mayor Treloar Cripples' Hospital was founded for the treatment of surgical tuberculosis with Sir Henry Gauvain in charge. This hospital has since widened its field for the treatment of orthopaedic maladies in general. And in 1909 the new Royal National Orthopaedic Hospital was opened by King Edward VII. Acting on the advice of King Edward VII's Hospital Fund the three metropolitan orthopaedic hospitals, the Royal, the National, and the City, amalgamated, and the new hospital Section of Orthopwdics in Great Portland Street with 200 beds was the result. The work of the hospital increased rapidly, and in a few years the question of a country branch was discussed, but the War delayed the project.
The Teaching Hospital and the Orthopcedic Department Whilst these orthopaedic hospitals were appearing, the teaching hospitals in their turn were beginning to direct attention towards the formation of orthopwdic departments. But ever since 1864 St. Bartholomew's Hospital had had such a department which in turn had been directed by Willett, Walsham, and Howard Marsh; the last had written one of the best manuals on diseases of joints, as well as many papers on injuries of muscles and joints. Orthopaedic departments had also been started at Westminster by Tubby, at the London Hospital by Openshaw, and at the Southern Hospital, Liverpool, by Robert Jones. But the hospital status of all these surgeons was that of a general surgeon in charge of an orthopaedic department. The first departure occurred in 1906 with the appointment by Charing Cross Hospital of Mr. H. A. T. Fairbank to its staff, with the status of orthopaedic surgeon in charge of an orthopaedic department and free from responsibility for any surgical work outside the department. This particular appointment was an early recognition by a teaching hospital of the position which orthopaedic surgery should occupy in its organization. This decision was followed in 1912 by St. Bartholomew's Hospital when it appointed Mr. R. C. Elmslie as its Orthopsedic Surgeon on similar terms. In the same way, also in 1912 W. H. Trethowan was made Orthopaedic Surgeon to Guy's Hospital. Therefore these three hospitals between them established the rule of appointing to orthopaedic departments, surgeons who restricted their practice to orthopwdic surgery alone. Furthermore, these posts involved the systematic teaching of orthopaedic surgery. But long before this period sound teaching in this branch of surgery had been available in several textbooks. The best of these was written by Tubby in 1896. With the appearance of the more comprehensive second edition in 1912 the author included diseases of the bones and joints. Up till that time it was not customary to regard these diseases as coming within the scope of orthopeedic surgery. But Tubby in the later edition of his book did much to. change that conception. In the preface in the first volume he writes:
" In England, contrary to the custom abroad, works written on ' Orthopsedic Surgery', although they have dealt with tuberoulosis of the spine, have not included tuberculous and many other forms of diseases of the bones and joints elsewhere. And this in spite of the obvious fact that in the practice of orthopedic surgery a surgeon is constantly called upon to deal with such morbid conditions and their results. It has been my attempt to remedy this somewhat illogical state of affairs, and to treat the subject from its actual standpoint, which is the surgery of the entire locomotor apparatus, dealing not only with actual deformities, but also with those morbid processes which involve potential deformity. It is not claimed that the scope of the orthopedic surgeon's work is thereby enlarged, since he undertakes already the treatment of malformations and deformities of the muscular and osseous systems, which demands a full acquaintance with the pathology of such conditions and with the essential therapeutic methods. A considerable portion of the work has therefore been devoted to a description of arthritic and osseous diseases, as indicated by the amplification of the former title into 'Deformities, including Diseases of the Bones and Joints, a Text-Book of Orthopedic Surgery '."
Whilst the conception of the role of orthopmedic surgery was widening and its teaching improving in the schools, at the same time its operative technique was advancing. With the rest of surgery it had followed the drift in the nineties from antisepsis to asepsis and the steam sterilization of dressings. Actually in the matter of bone surgery a further refinement was introduced through the " no touch " technique of Sir Arbuthnot Lane, who evolved this method of operating at the time when he began treating fractures by internal fixation with metal plates in 1905.
The Orthopa?dic Section of the Royal Society of Medicine
In the years immediately preceding the Great War, there were clear signs of an increasing interest and activity in orthopaedic surgery, and this interest was further stimulated in 1913 by the holding of the International Congress of Medicine in London during the whole second week of August of that year. Never before in the history of orthopaedic surgery in England did so many leading orthopeedic surgeons from the countries of Europe and America assemble together as they did to the Sub-section of Orthoppedics over which Robert Jones presided. It was a most impressive gathering. The papers and discussions were fairly representative of the whole range of orthopsedic surgery; an idea of some of these may be gathered from the following: The discussion on club-foot was introduced by Lucas-Championiiere and Whitman; on scoliosis, by Lovett and Schanz; on spastic paraplegia, by Kuttner, Muirhead Little, and Vulpius; on the treatment of ankylosis, by Baer and Putti; on the treatment of tuberculous joints in children, by Dollinger and Ridlon, and on the value of fresh air and sunshine in the treatment of tuberculous joints, by Rollier. But a contribution that attracted considerable notice on account of its boldness and originality was an independent paper by F. H. Albee of New York entitled " Original uses of the Bone Graft as a treatment for Ununited Fracture, Certain Deformities, and Pott's Disease '. Albee had already published a preliminary paper two years previously, and this was a further report based on 175 cases in which the bone-graft had been used. And at the Royal National Orthopaedic Hospital he demonstrated before the Sub-section the technique of the operation of bone-grafting. Using his motor-driven twin-saw for the purpose, he implanted an autogenous tibial graft into the split spinous processes of the diseased vertebrae of a patient suffering from Pott's disease. The new bone-grafting technique was a great advance in bone surgery and was destined to have wide application by providing a natural fixation for a diseased joint and an incorporating bridge for a gap left in bone by disease or injury. MacEwan in 1880 had paved the way for this new surgery and Albee acknowledged his debt to him. This Sub-section of the International Congress undoubtedly stimulated enthusiasm and further activity in orthopoedic surgery in this country. But just before the Congress came to London steps had already been taken at the Royal Society of Medicine to form an Orthopaedic Sub-section of the Section of Surgery. And on May 8, 1913 the Council of the Section of Surgery resolved that a Sub-section of Orthopaedics be formed. On July 8 the Council of the Sub-section of Orthopaedics met for the first time, with Muirhead Little, who bore a great name in orthopaedic surgery and who was himself much honoured, as President, and with Mr. Blundell Bankart Mr. Rock Carling as the Honorary Secretaries. And of the Council, Muirhead Little, Robert Jones, Tubby. Openshaw, and Jackson Clarke had all been members of the old British Orthopeedic Society and to that extent they were a connecting link with that body. The first clinical meeting was held on November 4, 1913, and was opened with an address by the President. The succeeding meetings were sufficiently successful to encourage the Council of the Sub-section to petition the Section of Surgery to agree to the Sub-section of Orthopaedics becoming a full Section. The appeal failed. During the Great War the clinical meetings were suspended, but they were resumed again on October 7, 1919. The members had gathered a rich experience during the hostilities, and the cases and discussions strongly reflected the war period.
The meetings were -ell attended and the success of the Sub-section was well assured.
The members therefore again decided to petition for the formation of a full Section. On December 13, 1921, the Council of the Sub-section of Orthopaedics met to discuss the procedure of petition, and the following definition of orthopeedic surgery w-as agreed upon: "The surgery of congenital and acquired deformities of the extremities and spine." It was an astute Council that drew up that definition and that in the post-War period. It was admirable in its brevity and catution and in its traditional stress on deformity. But contrast this definition with that of Tubby's, in a textbook 6 24 even of 1912, which reads " The surgery of the entire locomotor apparatus dealing not only with actual deformities but also with those morbid processes which involve potential deformity." The petition proved acceptable to the Section of Surgery, and the Council of the Society therefore resolved to constitute a Section of Orthopaedics. The new Section held its first meeting on February 7, 1922. Ever since its formation it has provided a ready forum for the consideration of difficult clinical cases or of those of unusual interest. And during each session at least two meetings have been devoted to a full dress discussion of some orthopaedic problem and on occasion a distinguished foreign surgeon has been invited to address the Section on special work for which he is well known; amongst such distinguished visitors have been Albee, Scudder, and Smith-Petersen. But although the Sub-section of Orthopaedics was started in 1913 the Section itself owes much of its vitality to influences which began during the later stages of the War.
The War Period
When the great catastrophe of 1914 occurred, a deluge of limb casualties followed. After hurried improvisation by the Army Medical Service to meet this bewildering situation it became abundantly clear to those who had vision to penetrate the problem, that such a devastating time in human affairs demanded a special organization, unknown to peace, to deal with it. One of the first to grasp this was Robert Jones. He not only had the foresight but he was equipped at all points for the emergency. Trained from his boyhood by Hugh Owen Thomas in orthopaedic principles, he passed on to the surgical staff of the Southern Hospital at Liverpool, and became a skilful general surgeon. But his succession to Thomas, and his natural bias, kept him at orthopaedic surgery, and from the early nineties onwards he took a leading part in everything connected with it and wrote extensively about it. And almost on the eve of hostilities it was he who was chosen to preside at the world gathering of orthopeedic surgeons at the International Congress of Medicine. Of his extraordinary personal qualities it is difficult to speak with restraint, and therefore it is best to be content with mentioning three only: his modesty, his capacity for w%arm friendship, and his skill as a persuasive negotiator. Such briefly were the signs pointing to the fitness of the man for the nation's emergency. Starting off as a Captain of the 1st Western General Hospital he was soon promoted Major, and toured the hospitals in the Western Command. Thus he wrote of his first impression: " No provision of any sort was made for cases crippled and deformed, and early evacuation was both the instruction and the routine. The result was that many men were discharged from the Army in a very large number of cases totally unfitted either for military or civilian life '. To stop this state of things he succeeded in persuading the War Office in 1915 to reserve 400 beds at the Military Hospital at Alder Hey, to which wounded soldiers requiring orthopaedic treatment might be transferred from other hospitals. The same year he went to France and gave demonstrations at the casualty clearing stations in the use of the Thomas splints, and these splints became a permanent part of war equipment. The caliper, in particular, saved thousands of limbs and helped in the comfortable transport of the wounded. He also wrote two handy manuails which had a widespread influence on all fronts, the one " Injuries of Joints ", and the other " Notes on Military Orthopcudics ".
In 1916 the Hammersmith Infirmary at Shepherd's Bush was converted into a military orthopeedic hospital on the lines of Alder Hey, and was staffed by young surgeons wN-ho were receptive of new ideas. This hospital also served as a training school for orthopoedic surgeons; one of the difficulties encountered in the early days of the military orthopedic hospitals was their staffing, for there were not manv trained orthopwedic surgeons available. The position improved later by the arrival from America of relays of orthopecdic surgeons in charge of Dr. GoldthwN-ait, and they were posted to the hospitals. Follow-ing the examples of Alder Hey and Shepherd's Bush Hospitals, other military orthopaedic hospitals appeared in different parts of the country, until a complete organization for the orthopaedic treatment of the wounded soldier was provided. This was a great achievement and was only accomplished after much opposition and obstruction. It was a great triumph for the persistence and energy of Robert Jones, who in the meantime had been promoted Major-General and Inspector of Military Orthopsedics, In 1919 the hospitals passed from the care of the War Office and came under the control of the Ministry of Pensions, and in 1925 Shepherd's Bush Hospital reverted to the Borough of Hammersmith to become later the British Post-Graduate Medical School.
The Post-War Advance of Orthopcedic Surgery and the Formation of the
British Orthopaedic Association
The War had worked a profound change in the status of orthopaedic surgery. Before 1914 it was a somewhat exclusive branch of surgery, for outside its own immediate household its principles were but vaguely understood, if at all. But to-day orthopmdic surgery is recognized as a very important part of surgery, and even the lay public are quite alive to its capacity to help them. Furthermore, the War ended with a far greater number of men trained to orthopaedic surgery than at the commencement of hostilities, and these men retained their keen interest in bone and joint surgery. To foster this interest in orthopaedic surgery was the business of the scientific society, and some turned towards the Sub-section of Orthopaedics held in this House. But to meet the wants of surgeons scattered widely a travelling society was needed. Therefore in 1918 Robert Jones and Dr. Robert Osgood discussed the possibility of forming a British Society on the lines of the American Orthopeedic Association. The times were favourable and the project was then discussed with Muirhead Little and Openshaw, both of whom supported the proposal. The three British surgeons then sent out a joint invitation to other prominent orthopeedic surgeons to come and dine at the Caf6 Royal and discuss the proposed formation of an Orthopeedic Association. About fifteen surgeons met together and it was decided to form the British Orthopaedic Association. Muirhead Little was elected the first President, with Mr. Harry Platt as Honorary Secretary. The first meeting was held at Roehampton House on February 2, 1918. In 1920 Robert Jones became President and held this office for five years, when he declined re-election, and thereupon was elected Emeritus President in recognition of his exceptional services to orthopaedic surgery. The Association has been most successful since its inauguration, and its spring and autumn meetings, whether held in this country or abroad, have always been well supported. It provides a varied and interesting programme, made up of long discussions, short papers, operations, and demonstrations of clinic patients. On any orthopaedic procedure under discussion it can be relied upon to provide the best current opinion. And to encourage the advancement of orthopedic surgery the Association offers the Robert Jones medal and prize for a worthy essay. Since the War another Orthopaedic Section has been formed, and that in connexion with the Annual Meeting of the British Medical Association. The first independent Orthopaedic Section was held at Portsmouth in 1923 with Openshaw as President. The long discussion and short paper is the rule of this Section, and there may be a visit to the local orthopaedic hospital if there be one. The discussions tend to follow a more topical line than in the other societies and this presumably in an attempt to interest general practitioner and specialist alike. The Association has rendered valuable service in connexion with scientific investigations, notably by the appointment of a Fracture Committee in 1912 and another in 1933. The report issued in 1935 has attracted a good deal of attention throughout the country and has done much to stimulate hospitals to form fracture clinics.
[For the verification of certain details in various parts of the narrative my grateful thanks are due to Mr. Bristow, Mr. Elm8lie, Mr. Fairbank, and Dr. Charles Hill.] 
